We investigate the imaginary part of the wave vector dependent dynamic spin susceptibility in Sr2(Ru0.99Ti0.01)O4 as a function of temperature using neutron scattering. At T = 5 K, two-dimensional incommensurate (IC) magnetic fluctuations are clearly observed around Qc = (0.3, 0.3, L) up to approximately 60 meV energy transfer. We find that the IC excitations disperse to ridges around the (π, π) point. Below 50 K, the energy and temperature dependent excitations are well described by the phenomenological response function for a Fermi liquid system with a characteristic energy of 4.0(1) meV. Although the wave vector dependence of the IC magnetic fluctuations in Sr2(Ru0.99Ti0.01)O4 is similar to that in the Fermi liquid state of the parent compound, Sr2RuO4, the magnetic fluctuations are clearly suppressed by the Ti-doping.
The normal state of the Sr 2 RuO 4 ruthenate may shed light on understanding the nature of the superconducting phase. Both the electronic structure and imaginary part of the generalized magnetic susceptibility (χ ′′ ) of this system have been studied intensely. The t 2g electrons of the Ru 4+ ions form three bands near the Fermi surface. The d xz and d yz orbitals form quasi-one-dimensional α and β sheets, while d xy forms a two-dimensional γ sheet.
10-12
This low-dimensional band structure is one explanation for two-dimensional Fermi liquid behavior in Sr 2 RuO 4 .
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The two-dimensional Fermi liquid behavior also manifests itself in the observation of incommensurate (IC) magnetic fluctuations up to 80 meV at the wave vector Q c = (0.3, 0.3, L) in Sr 2 RuO 4 .
14-20 The IC fluctuations are due to Fermi surface nesting of the α and β bands. [21] [22] [23] [24] [25] [26] In order to fully understand the role of the magnetic fluctuations in Sr 2 RuO 4 , it is important to examine the system without the complication of the superconducting phase. We substitute a small percentage of nonmagnetic ions for the Ru ions to access this phase.
Substitution of nonmagnetic Ti
4+ ions for Ru 4+ in Sr 2 RuO 4 has already been examined. Resistivity, 27, 28 magnetization, 27, 28 aligned in the (HK0) scattering plane. The sample was oriented with the (00L) vector parallel to the incident neutrons. The sample was contained within an aluminum can with a He exchange gas. The sample can was attached to a closed-cycle displex refrigerator. Measurements with E i = 15 meV were performed at 5, 50, 150, and 300 K, and measurements with E i = 80 and 150 meV were performed at 5 K. Background measurements for E i = 15 meV were performed by measuring an empty sample can at each temperature. This empty can background was subtracted from all E i = 15 meV measurements. 
15,16,19
A contour map of the neutron scattering intensity as a function of Q = (H, K) is shown in Fig. 2 . S(Q, ω) at T = 5 K was integrated over ω from 3 to 10 meV and L from −2.6 to 2.6. Several IC peaks with the characteristic wave vector of Q c = (0.3, 0.3) are observed. This is very similar to what is observed in Sr 2 RuO 4 .
20 Alternatively, no sizable peak was observed in the contour map in the (HK0) plane within the elastic channel (not shown).
In order to further characterize the magnetic excitations, we integrate the neutron scattering intensity in the low energy region along several different Q-directions as shown in the inset of Fig. 3 . The paths labeled in this inset correspond to the different panels of Fig. 3 . Fig. 3(e) ]. The data show significant ridge scattering around the (π, π) point [peak at K = 0.32(1) with H ≈ −0.5 in Fig. 3(e) ] rather than around the Γ point [no clear peak in Figs. 3(c)  and 3(d)] . 16, 20, 21, 26 This can also be seen in the data of Fig. 3(a) . There is extra scattering intensity between the peaks at H = −0.7 and −0.3 represented by dashed ar- eas (green) in Fig. 3(a) , but there is no additional peak in the scattering intensity between H = −0.3 and 0.3 except for the shoulder intensities (blue shaded region).
As shown in Figs To analyze the energy dependent IC magnetic excitations, we compare the data to the general form of the phe-nomenological response function used to describe a Fermi liquid system 37 with the fluctuation dissipation theorem:
where χ δ , κ 0 , ω SF , and Q c are parameters for the peak intensity, the sharpness of the peak, the characteristic energy of the spin fluctuations, and the IC peak position. 38, 39 These variables are all independent of Q and ω. 
30
In summary, our inelastic neutron scattering measurements of Sr 2 (Ru 0.99 Ti 0.01 )O 4 over a very wide range of wave-vector transfer, energy transfer and temperature reveal the three components of the two-dimensional magnetic fluctuations at 5 K: strong IC spin fluctuations centered at Q c = (0.3, 0.3, L) that extend up to approximately 60 meV with a characteristic energy of ω SF = 4.0(1) meV, the weaker so-called shoulder scattering, and the ridge scattering in the vicinity of Q c at low energy transfer. Our data clearly show that the ridge scattering is more significant near the (π, π) wave vector rather than around the Γ points. Below 50 K, energy and temperature dependences are well described by the phenomenological response function for the Fermi liquid system. Although the IC peak positions in Sr 2 (Ru 0.99 Ti 0.01 )O 4 are the same as those in the parent compound ruthenate, the magnetic fluctuation spectrum is clearly suppressed.
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